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(57) Abstract 



The cassette (10) containing the sequential access recording medium, such as magnetic tape, has as a separate storage de- 
vice (1 2) embedded in the cassette casing. A directory for information stored on the tape is held in the separate storage device 12) 
which comprises a non-volatile random access memory and associated microprocessor. When the cassette (10) is loaded into a 
tape transport mechanism (16), the directory is accessed by an inductive coupling (14) or electrical contact pads, under the control 
of the associated microprocessor. Directory data from the storage device can be used to control the tape transport, through a sepa- 
rate microprocessor device. Directory info'nnation may be obtained by interactive dialogue with the user, or as supplementary in 
formation accompanying a data file or program to be stored. 
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CASSETTE FOR SEQUENTIAL ACCESS RECORDING MEDIUM 
AND APPARATUS FOR USE HEREWITH 



The present invention relates to a cassette for magnetic tape 
or other sequential access storage medium and reoortiing and/or 
playback apparatus for use with the cassette. 

The invention is applicable to read and/or write media storing 
craipater data and program files and media storing other 
digital or analog information. 

For efficiently organised information storage, it is desirable 
to have what will be referred to generically herein as a 
directory, that is to say data indicating the location on the 
storage medium of individual items of information on the 
medium, such items being data or program files, so-called 
tracks on audio tape, video frame sequences, and so on. 

On disc-based storage media, for example hard or floppy 
computer magnetic discs or optical-reading audio compact 
discs, it is practical to reserve part of the storage area on 
the disc for a directory. Access times between sectors and 
tracks are relatively short compared with other storage media, 
allowing the directory to be easily and rapidly located. For 
re-writeable media, it is also practical to update the 
information stored in the directory each time a new item of 
information is recorded or a current one modified. 

With magnetic tape or similar sequential access media it is 
still possible to have the directory on .the tape e.g. at the 
beginning of the tape. However a number of problems arise. 
It beocsnes distinctly impractical to access and update the 
directory after recording new material at a physical location 
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which may be sasne distance, and hence a substantial spooling 
time into the tape, The only practical method of operation 
with a directory at the beginning of the tape is to. evolve a 
working practice whereby all tapes are rewound before rerroval. 
At the start of operations, the tape is loaded and the 
directory information read into a controlling micro pr ocessor; 
this copy can be updated as items are added to the tape with 
the updated directory being written back onto the tape 
following rewinding and prior to removal. A problem with this 
method is that, when information is to be stored near the end 
of the tape, a lot of time is wasted while the tape is spooled 
forward to the desired location, then rewound to store the 
updated directory. 

A more practical and efficient storage routine could be 
achieved if it were possible to remove the tape cassette with 
the tape in the position reached after the last recording. 
When the tape was next loaded to store information it would be 
in a position to record immediately. One way of partially 
achieving this is to store the directory at a number of 
suitably spaced locations along the tape but this produces 
greater problems since every copy of the directory must then 
be updated when new items of information have been stored. 

The object of the present invention is to provide an improved 
cassette which enables the problems discussed above to be 
overcome and to provide improved read and/or write apparatus 
for use with the cassette. 

According to the present invention there is provided a 
cassette as defined in claim 1 below. Also according to the 
present invention there is further provided read and/or write 
apparatus for use with the cassette, as defined in claim 11. 
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Preferably the directory information for a sequential access 
medium such as magnetic tape (e.g. computer tape, audio 
cassette / video cassette or similar) is held in a separate 
storage device cranprising a random access memory and 
associated microprocessor. Where the tape is pre-recorded the 
storage device may comprise a read-only memory. The 
directory storage device may be mechanically joined to, or 
incorporated within the cassette which holds the tape. It 
may be a separately available device to be attached to a 
standard tape-carrying cassette. For a re-writeable 
information storage medium, the directory storage device can 
comprise any suitable form of non-volatile read/write memory 
which would be accessed with the aid of the associated 
microprocessor . 

Data communication to and from the storage device can be via 
electrical contact pads or using an inductive coupling. The 
use of a microprocessor in the storage device permits serial 
asynchronous communication with the random access memory, 
greatly reducing the number of connections required in 
comparison to a parallel connection. With serial 
communication, an inductive coupling could be used instead of 
direct electrical connections, the inductive coupling 
providing the power needed to operate the microprocessor. 

The technology required for the random access data file 
directory store already exists in the form of electronic 
"smart cards" as used for electronically transferring funds. 
Early versions of such cards did not have a true read/write 
memory capability: new data was written into previously 
unused locations of an EPRCM such that old locations could be 
abandoned but not re-used. However read/write cards are now 
available- Inductively coupled versions of such "smart cards" 
are also available and the same technology can be obtained in 
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a "TAG" or token in the shape of a coin or lozenge. 

One embodiment will now be described by way of example with 
reference to the acoanjpanying drawings in which: 

Fig. 1 shows a magnetic tape cassette with a separate nenory 
device embedded in the casing; 

Fig. 2 shows the cassette of Fig. 1 loaded in a tape transport 
mechanism forming part of the read/write apparatus; 

Fig. 3 is a block diagram of the memory device in or attached 
to the cassette; 

Fig. 4 is a block diagram of the directory read/write 
apparatus in the tape transport mechanism; and 

Fig. 5 is a flow chart illustrating how the directory system 
may be used . 

Referring to Fig. 1, a magnetic tape cassette 10 such as may 
be used for information storage is shown (direction of 
insertion shown arrowed) . The cassette contains magnetic tape 
engageable for tape drive in a manner well known in tape 
transport mechanisms. Within the mechanism a cover 11 opens 
to allow a magnetic head to engage the tape for reading and/or 
writing information on the tape. A separate storage device 12 
for a directory of information held on the tape is shown 
embedded in the cassette body. As shown in Fig. 3 the device 
12 comprises a random access, non-volatile memory 18 
containing the directory, a microprocessor system 20 
responsive to control signals to effect read and write 
operations in the memory 18, a microprocessor port 22 
operating in serial or parallel and an interface device 24 
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which connects to the tape transport mechanism 16 and includes 
an inductive coupling coil- The memory 18 can be a RAM (as 
shown) with a small back-up battery to render it non-volatile. 
The use of an EPROM or EEPRCM as the memory is not excluded. 

The cassette 10 is shown loaded into a tape transport 
mechanism 16 in Fig. 2. The side wall of the cassette 
aperture is fitted with a coil 14 for inductively coupled 
cormunication with the directory storage device 12. The 
inductive coupling is arranged to be in operational range only 
when the tape 10 is loaded into the transport mechanism 16. 
Care must be taken to ensure that the field generated by the 
inductive coupling does not affect the magnetic information on 
the tape. A screen can be provided in the cassette for this 
purpose. Alternatively direct electrical connection could be 
made via contact pads making engagement when the cassette was 
inserted. 

The directory read/write apparatus 26 in the tape transport 
mechanism 16 is shown in Fig. 4. The coil 14 or other 
interface device is connected, via a microprocessor port 28, 
to a controlling microprocessor 30. A control output 32 
connects the microprocessor 30 to the tape transport control 
mechanism. A data input 34 receives information to be stored 
in the directory, either from a user interface such as a 
keyboard or automatically from a programme labelling system of 
the type described below. 

Information received by the controlling microprocessor 30, 
either read f rem the directory on the cassette or received on 
the data input 32, may be displayed on a display device 36 
such as a VDU or liquid crystal display. 

In operation, the directory information is read f rem the 



3NSDOC1D: <WO 891061 SA1 » > 



WO 89/10615 



PCT/GB89/00393 



6 

storage device -12 by the oontrolling microprocessor 30 forming 
part of the read/write apparatus 26 vrhich controls the tape 
transport mechanism, the information being used to create a 
menu for the user. Such a menu may be as shown In Table 1 
below: 



TABLE 1 

Tape: Albert's tape 4 

Item Source Time and Date Length 

Recorded 



Rock Concert BBC1 13:18 - 24th July 95 24 mins Stereo 
Gardening BBC2 10:34 - 25th July 95 29 mins 

Soap 

(Episode 3) BBC1 12:30 - 25th July 95 27 mins 
Tape left 1 hr 38 mins 



The above table is only an exanple: there may be much more 
data to do with encryption, copyright, expiry dates, progranroe 
history, programme type and programme details like a synopsis. 
For new material, the title details could be obtained by 
interactive dialogue with the user. This information, 
together with other details such as the location to be used on 
the tape and the recording' format, is written to the directory 
with the directory storage device. 

Fig. 5 is a flow chart illustrating how the directory system 
would be used: 
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INSERT - The user inserts the cassette into the tape transport 
mechanism; 

READ DIRECTORY - The controlling microprocessor in the 
read/write apparatus reads the contents of the memory device 
in or on the cassette; 

DISPLAY DIRECTORY - The contents of the directory are 
displayed in the form of a menu (as in Table 1 above); 

SELECT RECORD/PLAY - The user selects whether the tape will be 
recorded onto or just played. If "play" is selected, the tape 
is simply played and no changes are made to the contents of 
the memory device ; 

ENTER PROGRAMME DETAILS - If "record" is selected, the user 
may enter programme details by way of a keyboard or the 
details may be obtained from a labelling system acocmpanying 
the programme; 

RECORD PROGRAMME - The selected programme is recorded onto the 
cassette tape; and 

STORE DETAILS IN DIRECTORY - The details of the progranme 
being recorded are written into the memory device on or in the 
cassette. 

This system allows for a fully updated directory to be 
available, regardless of the tape location passing the 
magnetic read/write head. There is no need to rewind the tape 
to over-write the old directory information. The cassette may 
safely be removed from the transport mechanism with the tape 
in position to record the next item of information, providing 
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a saving in time. The wear on the tape caused by repeated 
forwarding and rewinding, with the consequent drop in 
reliability is thus reduced. 

A typical size of directory store may be 8K bytes and as a 
consequence, the number of separate items of information which 
could be described in the available amount of bit storage 
might be limited. For a tape used to store many short 
programmes or data files, the directory store might be filled 
before all the tape was used. A larger directory store mi^it 
be used for such applications. 

In many cases, it is envisaged that some of the directory 
• information such as the title could be made available as 
supplementary information accompanying the prograimve or data 
file which is to be recorded on tape. For example, with a 
radio programme, the title could be obtained frcsn the RDS 
(radio data service) system without user intervention. For a 
television programme delivered by the system known as 
Downloading the title could be obtained by an accompanying 
data service. If the programme or data file is to be recorded 
in encrypted form then the access parameters could optionally 
be included in the directory store. - 
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1. A cassette for a sequential access storage medium 
comprising a housing within which the medium is held and a 
separate storage device carried by the housing for storing a 
directory which may be at least read irrespective of the 
storage medium location which is available for rea d i n g or 
writing, characterised in that the storage device comprises a 
marory and a microprocessor responsive to uuuuands to control 
the reading and/or writing of data in the memory* 

2. A cassette according to claim 1, wherein the sequential 
access storage medium is magnetic tape. 

3. A cassette according to claim 1 or 2, in which the memory 
is a non- volatile read/write memory. 

4. A cassette according to claim 1 or 2, in which the memory 
is a non- volatile read-only memory. 

5. A cassette according to any of claims 1 to 3, in which 
the memory is a random access memory. 

6. A cassette according to any previous claim, wherein the 
storage device is accessed via electrical contact pads. 

7. A cassette according to any of claims 1 to 5, wherein the 
storage device is accessed via an inductive coupling. 

8- A cassette according to claim 7, having means to shield 
the storage medium from the inductive coupling field. 

9. A cassette according to any of claims 1 to 6, in which 
data is written to and/ or read f rem the directory by bit 
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parallel transfer. 

10. A cassette according to any of claims 1 to 8, in which 
data is written to and/or read from the directory by bit 
serial transfer. 

11. Read and/or write apparatus for a sequential access 
storage medium, comprising means for receiving a cassette 
holding the medium, a transport mechanism for transporting the 
medium, a transducer for reading and/or writing information on 
the medium, and means independent of the transducer for at 
least reading a directory from a directory storage device 
carried by the cassette, including means which couple the 
apparatus to the directory storage device when the cassette is 
in the receiving means, characterised in that the said me-ans 
independent of the transducer is adapted to send control 
signals to the directory storage device, in addition to 
sending and/or receiving information signals, to control the 
reading and/or writing of information in the directory storage 
device. 

12 . Apparatus according to claim 11, wherein the transducer 
is a magnetic head for reading and/or writing on magnetic 
tape. 

13 . Apparatus according to claim 11 or 12, wherein the means 
vfoich couple the apparatus to the storage device conprise 
electrical contact pads. 

14. Apparatus according to claim 11 or 12, wherein the means 
which couple the apparatus to the storage device conprise a 
coil to provide an inductive coupling. 

15. Apparatus according to any of claims 11 to 14, in which 
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the said means independent of the transducer iray also be used 
for writing to the directory. 

16. Apparatus according to any of claims 11 to 15, in which 
the .directory is written to and/or read f rem by- bit parallel 
transfer, 

17, Apparatus according to any of claims 11 to 15, in which 
the directory is written to and/or read frcm by bit serial 
transfer. 
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